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Synthesis of α-azidoacetone 5 (1-azido-2-propanone).
Sodium azide (2.60 g, 40 mmol) was poured onto a solution of chloroacetone (1.85 g, 1.6 mL, 20 mmol) in dry acetone (50 mL). The heterogeneous reaction mixture was vigorously stirred at room temperature for 24 h before it was filtered and the filtrate was washed with acetone. The mother liquors were concentrated under pressure and the resulting oil was diluted with Et 2 O (50 mL) and washed with distilled water (2 x 15 mL). The organic layer was dried (MgSO 4 ), and the solvent and volatiles were removed in vacuum, affording the title compound 5 (1.90 g, 96%)
as a pale-yellow oil.
Standard procedure for the synthesis of α-azido-β-hydroxy ketones 7a-i (SP1). General protocols for the ADH-catalyzed synthesis of alcohols 11d and 12d
Effect of the pH and cofactor recycling system on the stability of anti-7d in
aqueous media
Blank reactions without enzyme were performed in the presence of anti-7d (1.5 mg) dissolved in Tris-HCl buffer (0.5 mL, 50 mM) at pH 6.5 and 7.5 with the addition of isopropanol (25 µL, 5% v/v) or glucose (50 mM). The reaction tubes were shaken horizontally under orbital agitation at 30 ºC for 24 h and 150 rpm. After that time, the mixture was extracted with EtOAc (3 x 0.5 mL). The organic layers were separated by centrifugation (1.5 min, 13000 rpm) and dried over anhydrous Na 2 SO 4 . Finally, supernatant was transferred to a fresh vial and the organic solvent was evaporated with a N 2 flow. The substrate stability was determined by HPLC analysis. It was observed that at pH 7.5 and in the absence of 2-PrOH the substrate suffered from slight epimerization at CH-N3 and CH-OH positions, therefore the bioreductions were done at pH 6.5 using 2-PrOH as hydrogen donor.
Bioreduction of ketone anti-7d with E. coli/ADH-A (SP2)
To 20 
SI_5
30 mM) were added. The reaction was set up in duplicate and the microtubes were shaken horizontally at 30 ºC under orbital agitation for 24 h and 150 rpm. After that time, the reaction products were extracted with EtOAc (3 x 0.5 mL). The organic layers were separated by centrifugation (1.5 min, 13000 rpm) and dried over anhydrous Na 2 SO 4 . Supernatant from both tubes was transferred to the same fresh vial and the organic solvent was evaporated with a N 2 flow. Finally, the crude was dried under high vacuum. The conversion rate and absolute configuration were determined by 1 H-NMR spectroscopy.
Bioreduction of ketone anti-7d with LBADH (SP3)
In an Eppendorf vial (1.5 mL), LBADH (10 µL, 3 U) was added to 450 µL of Tris-HCl buffer (50 mM, pH 6.5), followed by NADPH (60 µL of a 10 mM solution, final concentration: 1 mM), MgCl 2 (60 µL of a 10 mM solution, final concentration: 1 mM), 2-propanol (30 µL, 5% v/v) and substrate anti-7d (3.7 mg, 30 mM). The reaction was set up in duplicate and the microtubes were shaken horizontally at 30 ºC for 24 h and 150 rpm. After that time, the reaction products were extracted with EtOAc (3 x 0.5 mL).
The organic layers were separated by centrifugation (1.5 min, 13000 rpm) and dried over anhydrous Na 2 SO 4 . Supernatant from both tubes was transferred to the same fresh vial and organic solvent was evaporated with a N 2 flow. Finally, the crude was dried under high vacuum. Conversion rate and absolute configuration were determined by 1 H-NMR spectroscopy.
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This journal is © The Royal Society of Chemistry 2014 Table S1 . Screening of reaction time and stoichiometry (ratio aldehyde 4a/azidoacetone 5) in the (S)-proline/tetrafluoroborate guanidinium salt co-catalyzed reaction.
[a]
Entry Time (h) Equiv. 5 [b] Conversion (%) [c] d.r. [d] ee (%) We started to explore reaction conditions, which proved to be successful in related transformations disclosed by our group, 3 employing a tetrafluoroborate guanidinium salt. 10 equivalents of azidocetone 5, respect to aldehyde 4a, were necessary to optimise d.r. values (Table S1 , entry 3). Table S2 . Screening of different guanidinium salt's anions in the (S)-proline/guanidinium salt co-catalyzed reaction.
Entry X -Conversion (%) [b] d.r.
[c]
ee (%) Enantiomeric excess of α-azido-β-hydroxy ketones anti-7a as determined by HPLC analysis on chiral stationary phases of the crude reaction mixtures.
As we have previously demonstrated, the nature of the anion accompanying the guanidinium salt core in (S)-proline/guanidinium salt co-catalytic systems is of central relevance. 4 The results from Table S2 evidence that guanidinium salt 6 is the most advantageous for this transformation (Table S2 , entry 2). Table S3 . Screening of different stoichiometries in the (S)-proline/guanidinium salt 6 cocatalyzed reaction.
Entry (S)-proline (mol %)
6 (mol %) Conversion (%) [b] d.r.
ee (%) Considering this set of experiments, the best conditions (Table S3 , entry 4) were adopted in further optimisation screenings. Table S4 . Screening of reaction time and temperatures in the (S)-proline/guanidinium salt 6 cocatalyzed reaction. [a] Entry Time (h) Temp. (ºC) Conversion (%) [b] d.r.
ee (%) The finest reaction conditions for our transformation were found in Table S4 , entry 3. Table S5 . Screening of standard organic solvents in the (S)-proline/guanidinium salt 6 cocatalyzed reaction. [a] Entry Solvent Conversion (%) [b] d.r.
ee (%) [d] 1 CH 2 Cl 2 59 87:13 n.d. [e] The enantiomeric excess of the product was not determined as a consequence of the moderate conversion. Table S5 outcasts the results of the (S)-proline/guanidinium salt 6 co-catalyzed reaction performed in the presence of typical organic solvents. For comparison with optimal reaction conditions ( Table S4 , entry 3) in all the experiments a 10-fold excess of azidoacetone 5 respect to aldehyde 4a was used. Reactions carried out in toluene do not occur to any extent. CH 2 Cl 2 , when used as the solvent, affords product 7a with moderate conversion. Reactions carried out in DMSO render the desired product anti-7a with good d.r. and excellent ee. As DMSO is frozen at the temperature of the experiment (-10 ºC), thus there is no observed agitation in the reaction mixture, Table S5 , entry 3, was somehow hard to reproduce. 
